Abstract: This study aims to investigate the flora of 15 islands in Yeonggwang, Shinan, and Mokpo of the Jeollanamdo province and the distribution of major plants in order to use the results as fundamental data for studies on plants in islands. Field surveys were performed 25 times from 2004 to 2010 to investigate the flora in these regions. A total of 793 taxa including 123 families, 421 genera, 695 species, 2 subspeices, 88 varieties, and 8 forms was found. Korean endemic plants including Hepatica insularis and Galium koreanum were 6 taxa. 25 taxa of rare plants including Trachomitum lancifolium, Daphne kiusiana, and Centranthera cochinchinensis var. lutea were confirmed 120 taxa floristic special plant species were confirmed; 11 taxa of the fifth class, four taxa of the fourth class, 28 taxa of the third class. 78 taxa of naturalized plants were confirmed.
Introduction
Yeonggwang is located in the north western seashore of the Jeollanamdo province, to which the Noryeong Mountains extend: Goseong, Taecheong, and Jangam mountains in the east make boundaries with Jangseong; in the west, there is the Chilsan sea in the Yellow sea; Hampyeong in the south; and Gochang in the north. It includes a total of 62 islands; its total area is 473.2 km 2 . Shinan is located on the north western sea adjacent to the Muan peninsula and was separated from Muan. It is composed of a total of 1,004 islands including Jaewondo, Maehwado, and Jido (73 inhabited islands and 931 uninhabited islands): there are Mokpo and Haenam in the east; Muan in the north; Jindo in the south. Its total area is 654.84 km 2 . Mokpo is located in the end of the south of the Muan peninsula: there is the Ipam mountain in the east; Udal mountain in the west; Yangeul, Daebak, and Jijeok mountains in the north; and tidelands such as Yeonbyeon, Bukhang, Daebandong, Baekryeondong, and Gatbawy beach at the mouth of the Yeongsan river in the south. These tidelands have been used as farms, residential quarters, and plant sites since it was easy to reclaim land owing to settled halophytes as sediments have been continuously accumulated and seawater decreased. Mokpo includes a total of 13 islands and its total area is 50.03 km (Fig. 1 ). These regions is in the northwest of Jeollanamdo and belong to the South Seashore region by plant geographics as suggested by Lee and Yim (2002) . The weather of these regions surrounded by the ocean is an oceanic climate in the Temperate Zone: fogs frequently occur by the southwestern wind that is wet and warm in summer, and the average humidity is more than 80%; it is cold and dry due to the Siberian high pressure in winter. The average temperature in Yeonggwang for six years from 2005 to 2010 was 13.8 Table 1 ). Kim (1984) reported the flora including 109 families, 334 genera, and 526 taxa in Heuksangundo, Shinan; Oh and Kim (1995) reported the flora including 95 families, 257 genera, and 346 taxa in Gohado, Mokpo; Im and Hong reported the flora of 380 taxa in a total of 50 islands that belong to Jido, Jeungdo, and Imjado in Shinan; Yim (2001) reported the flora including 37 families, 74 genera, and 84 *To whom correspondence should be addressed.
Tel: +82-31-540-1075; Fax: +82-31-540-1070 E-mail: yangun@forest.go.kr taxa in Chilsando, Yeonggwang. Recently, Park (2003) reported the flora of 712 taxa in 32 islands in Yeonggwang, Shinan, Jindo, and Wando; Jeong et al.(2011) reported 768 taxa in 17 islands in Shinan. Some of these studies, however, did not suggest sample evidences and it was still insufficient for data on the overall distribution of vascular plants in islands of Jeollanamdo because most investigated regions were some large islands or uninhabited islands. We investigated the flora of vascular plants based on sample evidences for major islands in Jeollanamdo where vegetation is regarded to be good in order to understand plant geographical peculiarity and importance of the investigated places and the distribution of major endemic and rare plants for conservation of species diversity and collection of fundamental data.
Methods
Field surveys were performed 25 times for 34 days from October in 2004 to September in 2010 to investigate the flora of vascular plants in islands of Jeollanamdo (Table 2) . For the precision of results, objects that have reproductive organs such as flowers, fruits, and spores were collected. All collected objects were assigned with numbers and dry specimens were made to make their lists after identification of taxa using illustrated guides (Lee 1980 , Lee 1996a , 1996b . The GPS information on the distribution was obtained and specimens were stored in the specimen room (KH) in Korea National Arboretum. Scientific names and countries were denoted according to Korean Plant Name Index (Korea Forest Service 2012). Endemic plants were classified according to Oh et al. (2005) , and rare plants according to National Arboretum (2008) , and specific plants according to Ministry of Environment (2006) . We referred Park (1995 Park ( , 2001 Park ( , and 2009 ) and Lee et al. (2011) to see the status of naturalized plants.
Results

Investigations on flora
Based on evidences of 4,225 samples, vascular plants in islands of Jeollanamdo include a total of 123 families, 421 genera, 695 species, 2 subspeices, 88 varieties, 8 forms, and 793 taxa: 27 taxa of pteridophytes including 15 families (3.4%), 9 taxa of gymnosperms including 3 families (1.1%), 506 taxa of dicotyledons in angiosperms including 89 families (63.8%), and 251 taxa of monocotyledons in angiosperms including 16 families (31.7%) ( Table 3 , Appendix). Aphaedo had the most rich flora with 69 families, 191 genera, and 287 taxa, and followed by Songido with 76 families, 205 genera, and 272 taxa (Table 4) .
Evergreen trees such as Camellia japonica and Euonymus japonicus were dominant in Aphaedo, Shinan; Juniperus rigida and Machilus thunbergii were dominant in Songido, Yeonggwang; Lindera glauca and Machilus thunbergii were dominant in Dallido, Mokpo.
Endemic plants
Endemic plants found in survey regions were 6 taxa including Hepatica insularis and Galium koreanum except for Forsythia koreana that had been introduced (Table 5) : it occupies 0.8% of investigated plants in Korea. Hepatica insularis among these plants was known to inhabit in forests of deciduous trees in mountains in Jejudo (Nakai 1937) . Recently, it was known to be in islands of the South sea and in Daegu that is an inland as well as Byeonsan and Deokjeokdo in the Yellow sea (Kim and Lee 1994) .
Rare plants
Among rare plants designated by Korea Forest Service, a total of 25 taxa of them were found: three critically endangered species (CR) including Salomonia oblongifolia and Trachomitum lancifolium were found; endangered species (EN) were four taxa including Albizia kalkora found in Dallido, Maehwado, and Aphaedo, and Daphne kiusiana found in Bigeumdo; vulnerable species (VU) were 10 taxa including Ilex cornuta in Maehwado, Imjado, and Jeungdo, and Syneilesis aconitifolia and Bletilla striata in Maehwado; least concerned species were 8 taxa including Potentilla discolor and Chionanthus retusus in Dallido and Aphaedo, and Utricularia racemosa in Maehwado, Aphaedo, and Imjado (Fig. 2 , Table 6 ). Salomonia oblongifolia, a critically endangered species found in Aphaedo, is distributed at marsh places in mountains. However, it is likely to damage its habitats due to frequent artificial interference such as installation of wooden fences for conservation of marshy places and construction of parks. As Bletilla striata, a vulnerable species found in Dallido, inhabits mostly around roads in mountains or rocks near the seashore, it is likely to destroy its habitats by artificial damages around roads that are easy to approach. Songido  76  205  240  -32  -272  Nagwoldo  70  174  208  -25  2  235  Anmado  69  172  196  1  22  1  220   Shinan-gun   Aphaedo  69  191  255  1  26  5  287  Jaewondo  67  163  184  -22  1  207  Maehwado  64  167  181  -19  -200  Jeungdo  66  147  160  -17  -177  Bigeumdo  54  127  142  1  12  3  158  Dochodo  55  129  138  1  17  1 
Floristic special plants
Total 120 taxa of floristic special plant species designated by the Ministry of Environment was found in the survey regions: 11 taxa including Juniperus chinensis var. procumbens, Albizia kalkora, Utricularia racemosa, and Bletilla striata that are distributed in the southern seashore belong to the fifth class; four taxa including Polygonum bellardii found in Dochodo and Trachomitum lancifolium found in Aphaedo belong to the fourth class; 28 taxa including Boehmeria nivea var. nipononivea found in Nagwoldo, Anmado, and Songido, and Kadsura japonica found in Nagwoldo, and Stauntonia hexaphylla found in Songido, and Mitchella undulata, Aletris spicata found in Jeungdo and Nagwoldo belong to the third class (Fig. 3 , Table 7 ); five taxa belong to the second class; and 71 taxa belong to the first class.
Specially preserved species in forests
Four taxa were found in the survey regions among specially preserved species in forests designated by Korea Forest Service in 2012: Albizia kalkora was found in Dallido of Mokpo, in the seashore of Aphaedo in Shinsan, and Maehwado; Salvia chanryoenica was found in the Songgong mountain in Aphaedo, Shinan; Bletilla striata was found in Daldong, Dallido, Mokpo; Calanthe discolor was found in the Keum mountain in Aphaedo, Shinan. 
Naturalized plants
Naturalized plants found in the survey regions were 17 families and 78 taxa including Spergula arvensis, Malva neglecta, and Briza minor: it occupied 9.8% of all the investigated plants (Fig. 4 , Table 8 ). The most frequently found family was Gramineae (22 taxa) that occupied 28% of entire naturalized plants, and followed by compositae (16 taxa).
Few Spergula arvensis were found on ridgelines in the Songgong mountain, Shinan. Phytolacca esculenta was found in Daldong, Shinan that is a medicinal plant originated from China. This species is occasionally seen in regions such as Jejudo since it has expanded by bumps like small ripples. Although its distribution regions are not wide, it is necessary to consider its potential dangers. Paspalum distichum var. indutum was found in Dallido, In this study, it was found that Cupressaceae inhabits with laying down in the forest of Jaewondo in Shinan. According to the Agronomic characteristics of Juniperus chinensis var. procumbens, it seems to inhabit between rocks on cutting areas in the edge of islands and it requires further studies.
2) Trachomitum lancifolium (Russanov) Pobed. This belongs to the Apocynaceae family: it blossoms in June and its distribution is limited to some regions of Gyeonggi and Gangwon (Korea National Arboretum 2009). Dozens of individuals were found in Aphaedo in this study, while few in habitats had been reported. As the number of individuals are not so much and they are likely to be damaged due to habits adjacent to roads and farms, it is urgent that preservation measures are prepared.
3) Centranthera cochinchinensis var. lutea (H.Hara) Haran This belongs to the Scrophulariaceae family: it blossoms in August. It is known to be distributed in Jindo, Jeollanamdo and Seongju, Gyeongsangbukdo (Korea National Arboretum 2009): it is generally distributed in marshy places. In this study, few individuals were found at marshy places in mountains of Aphaedo: it showed scattered distribution and mixed with Salomonia oblongifolia, Utricularia bifida, and Utricularia racemosa. Centranthera cochinchinensis var. lutea showed a limited distribution and it requires further information on its hibitats and management. are flat and elliptical and have joints and many branches: its surface has thorns. It blossoms in May or June with yellow flowers and its fruits are berries (Fernald 1950) . In this study, it was found in the seashore of Sangnagwoldo in Yeonggwang. O. humifusa have been cultivated as local goods for sales: it is necessary to investigate in details the distribution of its habitats. Opuntia ficus-indica has been cultivated or is distributed as wild plants in Jejudo: it originated from Mexico and naturalized in the tropical and subtropical zones. This species inhabits at the elevation of 600~2,900 m; it has fruits and was introduced to China in 1645 (Wu 2007 
Conclusions
We investigated the flora of islands in the west of Jeollanamdo including Nagwoldo, Songido, and Anmado in Yeonggwang, Dochodo, Maehwado, Bigeumdo, Anjwado, Amtaedo, Aphaedo, Imjado, Jaeundo, Jaewondo, Jeungdo, and Jido in Shinan, and Dallido in Mokpo. As results, a total of 793 taxa including 123 families, 421 genera, 695 species, 2 subspecies, 88 varieties, and 8 forms was found. Although some islands in the west of Jeollanamdo have been investigated targeting large islands or uninhabited islands, it was necessary to perform further studies on the distribution of vascular plants in islands of Jeollanamdo. In this study, therefore, endemic, rare, specific, and naturalized plants were investigated to preserve diversity in species and to suggest fundamental data for them, and their sample evidences with exact precision were presented. 
